A "rock bridge", defined as the closest distance between two joints in a rock mass, is an important feature affecting the jointed rock mass strength. Artificial jointed rock specimens with two parallel joint fractures were tested under uniaxial compression and numerical simulations were carried out to study the effects of the inclination of the rock bridge, the dip angle of the joint, rock bridge length, and the length of joints on the strength of the jointed rock mass. Research results show:
INTRODUCTION
Joint fractures are common within rock masses, and the geometric distribution of the joint fractures significantly impacts the strength, deformation, and failure models of the rock mass. Many researchers have performed model tests and numerical simulations to study the strength and deformation characteristics of rock masses with joint fractures, including cross-joint fractures, 2 joint fractures, 3 joint fractures, and multiple sets of parallel joint fractures.
Among these, the undermentioned researchers conducted experiments and numerical simulations on rock masses containing 2 fractured joints. Huang conducted triaxial compression experiments on sandstone samples with two preexisting closed non-overlapping flaws to investigate their deformation and strength behaviors [1] . Li conducted a numerical study on the coalescence of two preexisting parallel open flaws in rock subjected to uniaxial compressive loading [2] . Zhang carried out an experimental and numerical investigation on a double-flawed rock-like specimen subjected to uniaxial compression under different quasi-static strain rates [3] . Zhang prismatic specimens of brittle sandstone containing two non-coplanar fissures [6] [7] . In these experimental and numerical studies on jointed rock mass specimens with two jointed fractures, the scopes of the inclination of the rock bridge, the dip angle of the joint fracture, the length of the rock bridge, and the length of the joint fracture are relatively small.
In this study, uniaxial compression tests and numerical simulations are performed on artificial jointed rock specimens with two parallel equal-length joint fractures to study the effects of the dip angle of the rock bridge, the dip angle of the fracture, the length of the rock bridge, and the length of the joint fracture on the strength characteristics of jointed rock mass.
EXPERIMENT SETUP

SPECIMEN PREPARATION
The specimens used in this study were 10 cm × 10 cm × 10 cm, and the non-persistent joints were generated by inserting planks of 1 mm thickness into the mold after the model materials were In this manuscript, the lengths of both joint fractures are designated as b; the angle between each joint fracture and the horizontal plane is defined as β; the distance from the center of the rock bridge to the upper surface of the specimen is 5 cm; the projection length of the rock bridge to the vertical axis is 2a; the angle between the rock bridge and the horizontal plane is defined as γ.
Various values of 2a, b, β, and γ were selected and studied in this research.
Cement mortar with a water/cement ratio of 0.65 was used to prepare the specimens for this study. No. 425-type cement was used in this study, in accordance with the China Building Materials Academy. ISO standard sand was used and the particle size of the sand ranges from 0.5 mm to 1.0 mm. A wood plank was inserted in the positions marked by the short-line in Fig. 1 after the cement mortar was set. The width of the plank was the same as the length (b) of the joint fracture, the thickness of the plank is 1 mm, and its length is 11 cm. The wood planks reached across the entire specimen, and were left inside the specimen permanently.
TEST SEQUENCE
After the test specimens were cured for 28 days and placed for 7 days, an unconfined compressive strength (UCS) test was carried out on the specimens at a displacement loading rate of 0.6mm/min using a WAW-600C universal testing machine.
TEST GROUP
The tests were grouped based on the values of 2a, b, β, and γ, as shown in Table 1 . 
EVOLUTION OF TEST RESULTS AND ANALYSIS
THE VARIATION OF THE STRESS-STRAIN CURVES
The uniaxial compression stress-strain curves of the jointed rock specimens for each selected γ with various β values are shown below in Fig. 2 . In Fig. 2 it can be seen that when γ is the same and β increases from 0° to 90°, the stress-strain curves are composed mainly of the compaction stage, linear elastic stage, yielding stage, and postpeak softening stage. The peak stress for β = 90°is higher than that for β = 0°.
THE EVOLUTION OF COMPRESSIVE STRENGTH
The compressive strength takes the peak point of the stress-strain relationship curve. The uniaxial compressive strength of the jointed rock mass specimen for each selected γ with various β values are shown below in Fig. 3 . It can be seen that the uniaxial compressive strength of the specimen gradually increases with β increasing from 0° to 90° when γ remains unchanged.
When angle β remains the same, the influence of angle γ on the uniaxial compressive strength of the jointed rock mass specimen is shown in Fig. 4 . It can be seen that when β remains unchanged and γ increases from 30° to 150°, the uniaxial compressive strength of the jointed rock specimen increases at first and then decreases.
THE COMPARISON BETWEEN THE EXPERIMENTAL AND
NUMERICAL RESULTS
NUMERICAL MODEL
FLAC 3D was used for the numerical simulation in this study. The null elements were adopted to simulate the joint planes in the model, thus, there are no mechanical parameters for the joint planes. 
CONSTITUTIVE MODEL AND MATERIAL PROPERTIES
The Mohr- 
COMPARISON OF EXPERIMENTAL AND NUMERICAL RESULTS
For 2a = 4 cm, and b = 2 cm, when γ is kept unchanged and β varies from 0° to 90°, the numerical results of the compressive strength of the specimens are shown below. 
NUMERICAL SIMULATION OF JOINTED ROCK MASS WITH TWO PARALLEL EQUAL-LENGTH JOINT FRACTURES
1 NUMERICAL MODEL
The values of b and 2a in Fig. 1 are changed to analyze the effects of these two parameters on the numerical simulation results. When β = 45° and γ = 45°, the numerical simulation models for the various values of b and 2a can be seen in Fig. 7 . 
ANALYSIS OF NUMERICAL RESULTS
When β = 0, 45 , 90 and 2a = 40 mm, the effects of b on the strength of the jointed rock specimens are shown in Fig. 8 . 
